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Communications System for a Motor Vehicle 

The invention relates to a communications system for a motor vehicle for transmission of 
information relating to operation of the motor vehicle from a sending control device to a receiving 
control device. 

DE 100 44 892 Al discloses a process for operating a multifunctional display unit in a 
motor vehicle in which by selection of a menu item one respective function or one respective 
parameter at a time is displayed or re-displayed, the data contents or messages of different 
assemblies in the motor vehicle being stored in a control device which corresponds bidirectionally 
with the display unit, and a priority value which is send back cyclically to the control device having 
been assigned or bemg assigned to the currently selected display, so that different data contents 
displayed again only when such contents are selected separately or have a higher priority value. 

DE 100 44 891 Al discloses a process for operating a multifunctional, menu-driven display 
unit in a motor vehicle in which by selection of a menu item one respective flinction or one 
respective parameter at a time is displayed or re-displayed, the data contents of the displays of 
different assemblies in the motor vehicle being stored referenced to the function and/or assembly in 
a control device which corresponds bidirectionally with the display unit, when the menu item is 
selected only one header line of the memory contents being displayed, and all the memory contents 
referenced to the header line being, transmitted and displayed subsequently by corresponding key 
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actuation. In this connection a bidirectional question/answer link between the control device and the 
display means can be set up or maintained by a menu selection. The desired function or parameter 
display can be selected for example by a scroll function (scroll up/scroll down). 

The object of the invention is to reduce the costs in production of a motor vehicle. 

This object is achieved by a communications system for a motor vehicle for transmission of 
information relating to operation of the motor vehicle from a sending (located on the motor vehicle) 
control device to a receiving (located on the motor vehicle) control device, the communications 
system comprising an interface for input and/or output of the information relating to vehicle 
operation, and communications being possible by way of the interface, especially only by nieans of 
a protocol which comprises an operation field for identification of a task to be performed by means 
of the information relating to operation of a motor vehicle. 

In an advantageous embodiment of the invention the protocol comprises a data field with a 
value for the information relating to operation of the motor vehicle. Provision can be made such that 
the data field can be empty or omitted depending on the contents of the operation field. 

In a fiirthermore advantageous configuration of the invention the protocol comprises an ID 
field for identification of the information relating to operation of the vehicle. 

In an optional configuration of the invention, the operation field comprises information 
which indicates whether the protocol relates to a message to be sent or a received message. The 
protocol can also comprise an infomiation field for identification of a message to be sent or a 
received message. Whether it is a message to be sent or a received message however derives 
especially from the context, it bemg possible to omit the information of the information field as a 
component of the protocol or of the operation field. 
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In a furthermore advantageous configuration of the invention the protocol comprises at most 
the operation field, the data field, and the ID field as important infomiation. Empty or redundancy 
information for bypassing this feature should advantageously also be encompassed. 

In a fiirthermore advantageous configuration of the invention the ID field designates a 
function which is assigned to the information relating to operation of the vehicle and/or produced 
and/or processed fi-om the information relating to operation of the vehicle. This function can be for 
example the function ^automatic air conditioning.' The identification of the information relating to 
operation of the vehicle as another component of the ID field can be for example a setpoint 
temperature for the interior of the motor vehicle in the area of the driver's seat. 

In an especially advantageous configuration of the invention, the protocol does not comprise 
the designation of the sending control device and/or the designation of the receiving control device. 
This designation labels the hardware and can be distinguished from a fiinction such as for example 
'automatic air conditioning*. Designation of the sending control device and/or of the receiving 
control device is for example control device with address 01001001. The designation of the 
'automatic air conditioning' function is however dependent on whether the fiinction 'automatic air 
conditioning' is implemented on the control device with the address 01001001 or the control device 
with the address 01001111. In an especially advantageous configuration of the invention the 
contents of the ID field are independent of whether there is transmission fi-om the sending control 
device to the receiving control device or vice versa. 

In a furthermore advantageous configuration of the invention the operation field can 
comprise the following as an allowable entry 

a request to send the current value of the information relating to operation of the vehicle, 

a prompt to change the information relating to operation of the vehicle, 

a prompt to confirm a change of the information relating to operation of the vehicle. 
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identification of sending of the current value of the information relating to operation of the 
vehicle, 

identification of restart of a function assigned to the information relating to operation of the 
vehicle and/or 

identification of an error to be assigned to the uiformation relating to operation of the 
vehicle. 

In a furthermore advantageous configuration of the invention the communications system 
comprises a memory for storage of the information relating to operation of the vehicle. This 
memory enables the application of specifically reading out the individual data relating to operation 
of the vehicle. This memory can be distinguished from an input/output buffer, for example for 
segmenting of messages or for combining segmented messages. 

The aforementioned object is moreover achieved in conjunction with the aforementioned 
advantageous configurations by a communications system for a motor vehicle for transmission of 
the information relating to operation of the vehicle firom a sending control device to a receiving 
control device, the communications system comprising a bus system and an interface which is 
independent of the configuration of the bus system for input of the information relating to operation 
of the vehicle transmitted by way of the bus system and/or output of the information relating to 
operation of the vehicle to be transmitted by way of the bus system. 

In an advantageous configuration of the invention, by way of the bus system a bus protocol 
is transmitted which is composed essentially of an interface protocol of the interface and especially 
prefixed data which are specific to the bus system. 

The aforementioned object is moreover achieved in conjunction with the aforementioned 
advantageous configurations by a communications system for a motor vehicle for transmission of 
the information relating to operation of the vehicle firom a first (located on the motor vehicle) 
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control device to a second (located on the vehicle) control device, the communications system 
comprising an interface for input and/or output of the information relating to operation of the motor 
vehicle, by way of the interface communications being possible only by means of a protocol which 
comprises an ID field for identification of a function which is assigned to the information relating to 
operation of the vehicle, the contents of the ID field being independent of whether transmission 
takes place fi"om the first control device to the second control device or vice versa. In an 
advantageous configuration of the invention the protocol does not comprise any address information 
(in addition) for addressing the first or the second control device. 

The aforementioned object is moreover achieved in conjunction with the aforementioned 
advantageous embodiments by a control module for control of a function of the motor vehicle 
and/or for especially optical and/or acoustic output of the information relating to operation of the 
vehicle, the control module comprising an interface for input and/or output of the information 
relating to operation of the vehicle, communications being possible by way of an interface, 
especially only by means of a protocol which comprises an operation field for identification of the 
task to be performed by means of the mformation relating to operation of the vehicle. 

The aforementioned object is moreover achieved in conjunction with the aforementioned 
advantageous embodiments by a control module for control of a function of the motor vehicle 
and/or for especially optical and/or acoustic output of the information relating to operation of the 
vehicle, the control module comprising an interface for input and output of the information relating 
to operation of the vehicle, communications being possible by way of an interface, especially only 
by means of a protocol which comprises an ID field for identification of the function which is 
assigned to the information relating to operation of the vehicle, the contents of the ID field being 
independent of whether the information is being seiit or received by the control module. In an 
advantageous configuration of the invention the protocol does not comprise any address information 
(in addition) for addressing the control module or a commxmications partner. 
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A motor vehicle for the purpose of this invention is especially a ground vehicle which can 
be used individually in road traffic. Motor vehicles for the purpose of the invention are especially 
not limited to ground vehicles with internal combustion engines. 

Other advantages and details vAll become apparent from the following description of 
embodiments. 



FIG. 1 shows an embodiment for a motor vehicle, 

FIG. 2 shows an embodiment for a communications system, 

FIG. 3 shows an embodiment for an interface protocol, 

FIG. 4 shows an embodiment for a basic mask which is displayed by means of an input 
device, 

FIG. 5 shows a sample information flow, 

FIG. 6 shows a sample information flow, 

FIG. 7 shows an embodiment for a mask for operation of an air conditioning system, 

FIG. 8 shows an embodiment for a monitoring module, 

FIG. 9 shows an embodiment for a sequence implemented in the interface module, 

FIG. 1 0 shows a sample information flow, 

FIG. 1 1 shows a sample information flow, 

FIG. 12 shows a sample information flow, 

FIG. 1 3 shows an embodiment for a logic function control unit, 

FIG. 1 4 shows an embodiment for a bus protocol, 

FIG. 1 5 shows an embodiment for a bus protocol, and 

FIG. 1 6 shows an embodiment for a logic output control unit. 



FIG. 1 shows an embodiment for a motor vehicle 1 in a schematic view. The motor vehicle 
1 has an engine control 2, a combination display 3 for display of speed, engine rpm, cooling water 
temperature, and the like, a multifunction display device 4 with a touchscreen for operation of an air 
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conditioning system 6, a navigation system 7, a music module 8, a telephone module 9 and an 
acoustic output device 5. The engine control 2, the combination display 3, the multifunction display 
device 4, the output device 5, the air conditioning system 6, the navigation system 1, the music 
module 8 and/or the telephone module 9 are connected for exchange of data and information by 
way of a bus system 24 as a component of a communications system 20. The air conditioning 
system 6, the navigation system 7, the music module 8 and the telephone module 9 can, as shown in 
FIG. 1, be implemented each on separate hardware. But they can also all or partially be 
implemented on common hardware. 

FIG. 2 shows a detailed configuration of the ciommunications system 20 and its interaction 
with individual control devices 21 and 22. Here reference number 21 designates a function control 
for producing or making available information relating to operation of the vehicle and reference 
number 22 designates an output control which is spatially separated from the function control 21. 
The information relating to operation of the vehicle can be for example the engine rpm, oil pressure, 
coolant temperature, vehicle tilt, distance to an obstacle, interior temperature, a radio transmitter 
located in the receiving area of the motor vehicle 1, the geographical location of the motor vehicle 
1, the closing state of the doors, the current time, a telephone book entry, a control command for 
moving an actuator 15 and/or a selected music title. The function control 21 can correspond to the 
engine control, the air conditioning system 6, the navigation system 7, the music module 8 and/or 
the telephone module 9. The output control 22 can correspond to the combination display 3, the 
multiftinction display device 4 and/or (with the corresponding modifications) the acoustic output 
device 5. The information relating to operation of the vehicle can be transmitted by means of the 
communications system 20 or physically by means of the bus systems 24 from the function control 
2 1 to the output control 22. 

The function control 21 comprises a logic function control device 30 which has function 
modules 3 1 , 32, 33 for controlling the functions of the motor vehicle 1, for example by means of the 
control of actuators 15 by producing control signals S and by reading-in measurement signals M 
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generated by the sensors 14. This control signal S can be an electrical signal corresponding to a 
setpoint temperature for a cooling device. A measurement signal M can be an electrical signal 
which corresponds to a measured current temperature. This current temperature can be information 
relating to operation of the vehicle 1 as defined in the claims. But the aforementioned setpoint 
temperature can also be information relatinig to operation of the vehicle 1 as defined in the claims. 
The function control part 30 is thus used for actually generating or making available information 
relating to operation of the vehicle 1. 

The logic fimction control device 30 is an embodiment for a function assigned to the 
information relating to operation of the vehicle as defined in the claims. The fiinction control 21 can 
also comprise several logic fimction control devices. The logic fionction control device 30 can be for 
example the actual fimctionality of the engine control 2, the air conditioning system 6, the 
navigation system 7, the music module 8 and/or the telephone module 9. 

The output control 22 comprises a display 27 for optical display of information relating to 
operation of the vehicle, such as the engine rpm, oil pressure, coolant temperature, vehicle tilt, 
distance to an obstacle, interior temperature, a radio transmitter located in the receiving area of the 
motor veliicle 1, the geographical location of the motor vehicle 1, the closing state of the doors, the 
current time, a telephone book entry, and/or a selected music title. To actuate the display 27 the 
output control 22 comprises a logic output control device 40 which has fimction modules 41, 42, 43, 
a display control signal 59 being output from the logic output control device 40. 

Moreover in this embodiment the output control 21 comprises an input device 26 for input 
of a request for optical display of operation of information relating to operation of the vehicle 1 and 
for output of a corresponding request signal 54. The input device 26 can be a component of the 
output control 22, as in tiiis embodiment. But the input device 26 can also comprise for example 
control elements located next to the display 27. The input device 26 can also comprise a touchscreen 
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located on the display 27. The input device 26 can moreover be located spatially from the output 
control 22 and can simply be assigned to it. 

The logic output control device 40 is an embodiment for a function assigned to information 
relating to operation of the vehicle as defined in the claims. The output control 22 can also 
comprises several logic output control devices. One output control device 40 can be for example the 
actual computer functionality of the combination display 3, the multifunction display device 4 
and/or the acoustic output device 5 (with a corresponding modification). 

The communications system 20 comprises an interface module 23 for translation of 
information 50 which has been output from the logic function control device 30 into information 51 
in the transmission format of the bus system 24 and/or for translation of information in the 
transmission format of the bus system 24 into information 53 which can be read in by the logic 
function control device 30. The communications system 20 moreover comprises an interface 
module 25 for translation of information 55 output from the logic output control device 40 into 
information 56 in the transmission format of the bus system 24 and/or for translation of information 
58 in the transmission format of the bus system 24 into information 57 which can be read in by the 
logic function control device 30. 

The information 50, 53, 55 and 57 is transmitted according to the interface protocol 60 
shown in FIG. 3. The interface protocol 60 is composed of an operation field 61 for identification of 
a task to be performed (optionally with information relating to operation of the vehicle), an ID field 
62 for designating the logic control device 21 or 22, to which the information relating to operation 
of the vehicle is assigned, and for identification of the information relating to operation of the 
vehicle and a data field 63 with a value for the information relating to operation of the vehicle. 
Provision can be made such that the data field 63 can be empty or omitted depending on the 
contents of the operation field. The ID field 62 comprises a first region 64 for designating the logic 
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control device 21 or 22, to which the information relating to operation of the vehicle is assigned, 
and a second region 65 for identification of the information relating to operation of the vehicle. 

In this embodiment the operation field 61 comprises 3 bits, the ID field 62 two times 6 bits 
(6 bits per region) and the data field 63 up to 28656 bits. 

Identification of the information relating to operation of the vehicle and especially 
identification of the information relating to operation of the vehicle as defined in the claims can 
comprise a designation such as the output temperature or designation of a fimction module 31, 32, 
33, 41, 42, 43 in which the information relating to operation of the vehicle is 'processed/ If several 
items of information relating to operation of the vehicle are 'processed' in a fimction module 3 1 , 32, 
33, 41, 42, and 43, this information relating to operation of the vehicle is combined in an array and 
fiindamentally transmitted together. 

The interface protocol 60 is independent of the configuration of the bus system 24. Thus the 
bus system 24 can be a CAN bus system, a MOST bus system, a LIN bus system and the like. The 
interface protocol 60 is unaffected by this specific configuration. 

The operation field 61 can comprise the following as an allowable entry, for example 

- a request to send the current value of the information relating to operation of the vehicle, 
a prompt to change the information relating to operation of the vehicle, 
a prompt to confirm a change of the information relating to operation of the vehicle, 
identification of the sending of the current value of the information relating to operation of 
the vehicle, 

identification of restart of a fimction assigned to the information relating to operation of the 
vehicle and/or 
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identification of an error to be assigned to the information relating to operation of the 
vehicle. 

In this embodiment, for the operation field 61 the allowable entries are the 
DataSetGet__REQ, DataSet_REQ, DataGet_REQ, Start_REQ, StartResult_REQ, 
AbortResuit_REQ, Data_CNF, Processing_REQ, Result_REQ, Changed_REQ and Error_REQ and 
the indications are DataSetGet_IND, DataSet^IND, DataGet^IND, Start_IND, StartResult^IND, 
AbortResult^IND, Data_RSP, Processing IND, Result_IND, Changed_IND, Reset_IND and 
Error lND. Here a request denotes an outgoing message and indication denotes an incoming 
message. 

With the DataSetGet_REQ request (sender: logic output control device 40) new (setpoint) 
values are transmitted to the addressed logic function control device 30 and the function module 31, 
32, 33. With this request, values can be changed, that is, new values set. Data are always transmitted 
to the pertinent control device via the bus system 24. The logic function control device 30 sends 
back any current information. 

With tlie DataSet_REQ request (sender: logic output control device 40) new (setpoint) 
values are transmitted to the addressed logic function control device 30 and the function module 31, 
32, 33. With this request, values can be changed, that is, new values set. Data are always transmitted 
to the pertinent control device via the bus system 24. The logic function control device 30 however 
does not send back any current information (in terms of an answer). 

With the DataGet_REQ request (sender: logic output control device 40) the current values 
are read by the addressed logic function control device 30 and the fiinction module 31, 32, 33. Data 
are always transmitted from the pertinent control device via the bus system 24. 



wo 2005/093584 



PCT/EP2005/002573 



12 

With the Start_REQ request (sender: logic output control device 40) it is communicated to 
the addressed logic function control device 30 and the function module 31, 32, 33 that a certain 
movement of the actuator 15 is to be executed. Optionally parameters can be. transferred. Data are 
always transmitted to the pertinent control device via the bus system 24. 

The StartResult_REQ request (sender: logic output control device 40) behaves like the 
Start_REQ request with the difference that in this movement of the actuator 15 a result is expected. 

The result is monitored in time by the logic output control device 40 and can be prolonged by the 
logic function control device 30 with the Processing_REQ. 

When movement of the actuator 15 is to be interrupted, with the AbortResult_REQ request 
(sender: logic output control device 40) this information can be transmitted to the logic function 
control device 30. The result is monitored in time by the logic output control device 40 and can be 
prolonged by the logic function control device 30 with the Processing REQ. 

With the Data_CNF request (sender: logic function control device 30) the addressed 
function control device 30 answers and sends the requested data back to the logic output control 
device 40. 

With the Processing_REQ request (sender: logic function control device 30) the function 
control device 30 can communicate to the logic output control device 40 that the requested action is 
still being processed. A parameter (StartResult / AbortResult) can be added to the request so that the 
receiver can distinguish between StartResult and AbortResult. 

With the Result_REQ request (sender: logic function control device 30) the function control 
device 30 communicates to the logic output control device 40 the result of the requested action. 
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With the Changed REQ request (sender: logic function control device 30) the function 
control device 30 communicates to the logic output control device 40 that entries have changed in 
an array. 

With the Error_REQ request (sender: logic function control device 30) a function control 
device 30 can communicate its error state or error value to the logic output control device 40. 

With the DataSetGet IND indication (recipient: logic function control device 30) it is 
indicated to the fiinction control device 30 that the addressed data values are to be changed and that 
an answer with the current values was requested. 

With the DataSet MD indication (recipient: logic function control device 30) it is indicated 
to the function control device 30 that the addressed data values are to be changed and that an answer 
with the current values has not been requested. 

With the DataGet IND indication (recipient: logic function control device 30) it is indicated 
to the function control device 30 that the addressed data values are requested by the logic output 
control device 40. The function control device 30 must be answered with a Data_CNF. 

With the Start lND indication (recipient: logic function control device 30) it is signaled to 
the fimction control device 30 that the addressed movement of the actuator 15 is to be started. 

With the StartResult_IND indication (recipient: logic function control device 30) it is 
signaled to the function control device 30 that the addressed movement of the actuator 15 is to be 
started. If the motion of the actuator 15 does not immediately deliver a result, answering should be 
done with ProcessingJREQ (otherwise with Result REQ). 



wo 2005/093584 



14 



PCT/EP2005/002573 



With the AbortResult lND indication (recipient: logic function control device 30) it is 
signaled to the function control device 30 that the addressed movement of the actuator 15 is to be 
interrupted. The result should be delivered to the logic output control device 40 with the 
Result JREQ request. 

With the Data RSP indication (recipient: logic ou^ut control device 40) in the logic output 
control device 40 the result of a data request is signaled by a DataGet REQ or a DataSetGet REQ. 

With the Processing_IND indication (recipient: logic output control device 40) it is signaled 
to the logic output control device 40 that the addressed movement of the actuator 15 has been 
started, but the result is not yet present and is being processed. 

With the Result_IND indication (recipient: logic output control device 40) it is signaled to 
the logic output control device 40 that the addressed movement of the actuator 15 has been executed 
and the result of this action is herewith communicated. 

With the Changed IND indication (recipient: logic output control device 40) it is signaled to 
the logic output control device 40 that entries have changed in the addressed array. 

With the Reset IND indication (recipient: logic output control device 40) it is signaled to 
the logic output control device 40 that the addressed control device is being restarted or has been 
reset. The displayed data are thus invalid and the data of the information memory 45 relating to this 
control device should be set to the corresponding default values. 

With the Error_IND indication (recipient: logic output control device 40) the case of an 
error of the logic function control device 30 is signaled. 
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One simple example for infomiation exchange between the logic function control device 30 
and the local output control device 40 is explained with reference to FIG. 4, FIG. 5, FIG. 6, and 
FIG. 7, using the example of interaction between the air conditioning system 6 as an embodiment of 
the sample logic function control device 30 and the multifunction display device 4 which in the 
embodiment underlying FIG. 4 and FIG. 7 comprises a touchscreen located on the display which 
constitutes a sample configuration of the logic output control device 40. 

FIG. 4 shows the multifunction display device 4 in a state which displays a base mask. Here 
the multifunction display device 4 displays five control elements 81, 82, 83, 84 and 85 executed by 
ellipses. By touching or pressing the control element 81 in FIG. 4 a mask for operation of the 
navigation system is called up, by touching or pressing the control element 82 in FIG. 4 a mask for 
operation of a radio (as part of the music module 8) is called up, by touching or pressing the control 
element 83 in FIG. 4 a mask for operation of a CD player (as part of the music module 8) is called 
up, and by touching or pressing the control element 84 in FIG. 4 a mask for operation of the 
telephone module 9 is called up. 

By touching or pressing the control element 85 in FIG. 4 the mask shown in FIG. 7 for 
operation of the air conditioning system 6 is called up. For this purpose, a logic output control 
device 'Display control' implemented on the multifunction display device 4, as shown in FIG. 5, 
sends information 55 in the interface protocol 60 explained in FIG. 3. In this connection the 
operation field 61 contains the entry DataGet_REQ as a prompt to send the information specified in 
the ID field 62. The ID field 62 contains an entry AIRCON which names the logic fimction control 
device 'automatic air conditioning' implemented on the air conditioning system 6 as the 'owner' of 
the information. Moreover, the ID field 62 contains an entry #17 which designates the setpoint 
temperature in the interior of the vehicle 1 in the region of the driver's seat. The data field 63 is 
empty or omitted. The information 55 is received as information 53 fi-om the logic function control 
device 'automatic air conditioning.' In this connection the operation field 61 contains an entry 
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DataGet IND as the prompt to send information specified in the ID field 62. DataGet_IND and 
DataGet_REQ can have the same code and thus cannot be distinguished from one another. 

As the reaction, the information 50 shown in FIG. 6 in the interface protocol 60 explained in 
FIG. 3 is sent from the logic function control device 'automatic air conditioning. ' Here the operation 
field 61 contains an entry Data_CNF which identifies the information 50 as information for data 
transmission. The ID field 62 contains the AIRCON entry which names a logic function control 
device 'automatic air conditioning* implemented on the air conditioning system 6 as the "owner" of 
the information. Moreover the ID field 62 contains an entry #17 which designates the setpoint 
temperature in the interior of the vehicle 1 in the region of the driver's seat. The data field 63 
contains the value *19°C as the set value for the setpoint temperature in the interior of the vehicle 1. 
The information 50 transmitted by means of the conununications system 20 is received as 
information 57 from the multifunction display device 4. In doing so the logic output control device 
'display control* based on knowledge of an expected message, on the Data_RSP entry in the 
operation field 61 and the entries 'AIRCON' and #17 recognizes that it is a message intended for the 
logic output control device 'display control' and is in fact the expected answer. 

After receiving all the temperature data to be displayed the multifimction display device 4 
displays the mask shown in FIG. 7 with the temperature data of the individual locations in the 
vehicle interior shown in the control elements 90, 91, 92, 93 and 94, the temperature data relating to 
currently set temperatures which can be changed by way of the control elements 90, 91 , 93 and 94. 

The representation as shown in FIG, 7 with the heading 'TEMPERATURE' and the display 
of the interior 95 of the vehicle 1 makes it clear that the temperature in the vehicle interior can be set 
individually and referenced to the seat. The control element 90 for the front driver's seat 96 indicates 
that a setpoint temperature of 19°C has been set. The control element 93 shows for the front 
passenger's seat that a setpoint temperature of 20°C has been set. For the back seats 98 and 99 on 
the left side a setpoint temperature of 19°C and on the right side a setpoint temperature of 17°C 
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have been set. The control element 92 has an assignment, i.e., a function assignment which is shown 
with 'Back' (to the next higher menu display, that is to say, in this case to the mask as shown in FIG. 
4). 

In FIG. 7 the multifunction display device 4 displays the control elements 100, 101, 102 and 
103 which correspond to the control elements 81, 82, 83, and 84. 

The interface module 25 as shown in FIG. 2 in an optional configuration can comprise an 
information memory 45 for storage of one or more items of information relating to vehicle 
operation. This information relating to operation of the vehicle 1 is transmitted from the function 
control 21 to the output control 22, in error-free operation transmission always taking place when 
the corresponding information relating to operation of the vehicle has changed or when a 
predetermined repetition time has passed since the last transmission. The repetition time can be 
different for different information relating to operation of the vehicle. The repetition time is 
especially more than 1 s. 

The interface module 25 comprises, detailed with reference to FIG. 8 in the form of a 
sample sequence, a monitoring module 46 for monitoring the aforementioned transmission of the 
information relating to operation of the vehicle. The sample sequence shown in FIG. 8 begins with 
an query 120 whether a new value for information relating to operation of the vehicle 1 which is to 
be monitored has been received. 

If a new value for information relating to operation of the vehicle 1 which is to be monitored 
has not been received, the query 120 is followed by the query 122 whether the information relating 
to operation of the vehicle which is to be monitored has been transmitted the last time within the 
waiting period from the function control 21 to the output control 22, the waiting period being longer 
than or equal to the repetition time. The waiting period can be for example twice or three times the 
repetition time. 
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If the information relating to operation of the vehicle which is to be monitored has been 
transmitted the last time within the waiting period from the fimction control 21 to the output control 
22, the query 120 follows the query 122. If conversely the information relating to operation of the 
vehicle which is to be monitored has not been transmitted (any longer) the last time within the 
waiting period from the function control 21 to the output control 22, the query 122 is followed by a 
step 123 in which a memory error variable is set to the ERROR value. Step 123 is followed by step 
124 in which a prompt for transmission of the information relating to operation of the vehicle 1 
which is to be monitored is sent to the function control 21 from the output control 22. The query 
120 follows step 124. 

If query 120 results in that a new value for the information relating to operation of the 
vehicle which is to be monitored has been received, query 120 is followed by step 121 in which the 
memory error variable is set to a NOERROR value. 

If a request for optical display of certain information relating to operation of the vehicle 
takes place by means of the input device 26 as shown in FIG. 2, the output control device 40 
requests this information relating to operation of the vehicle by means of a request 55 according to 
the interface protocol 50. In the interface module 25 the sequence explained below with reference to 
FIG. 7 is implemented. It begins with a (cyclic) query 130 whether the information 55 sent from the 
output control device 40 has been received. If this is the case, query 130 is followed by query 131, 
otherwise query 130 takes place again. 

It is interrogated by means of query 131 whether the requested information relating to 
operation of the vehicle is information stored in the information memory 45. If the requested 
information relating to operation of the vehicle is not the information stored in the information 
memory 45, query 131 is followed by step 133 in which the requested information relating to 
operation of the vehicle is requested by the function control 21. Then query 130 follows step 133. 
As soon as the requested information relating to operation of the vehicle is sent from the function 
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control 21 and has been received by the interface module 25, it is made available to the output 
control device 40. 

If the requested information relating to operation of the vehicle is information stored in the 
information memory 45, query 131 is foUov^ed by query 132 whether a memory error variable is set 
to the ERROR value. If the memory error variable is set to the ERROR value, step 133 is followed 
by query 133. If conversely the memory error variable is not set to the ERROR value, query 132 is 
followed by step 134 in which the requested information relating to operation of the vehicle is read 
out from the information memory 45 and made available to the output control device 40. Query 130 
follows step 134. 

In this embodiment, an information memory 45 should be provided. Moreover provision 
should be made such that the setpoint temperatures shown in FIG. 7 are stored in the information 
memory 45. In this case the information flow shown in FIG. 5 and FIG. 6 is replaced by the 
information flow displayed in FIG. 10. Triggered by touching or pressing the control element 85 in 
FIG. 4, information 55 in the interface protocol 60 explained according to FIG. 3 is sent, the 
operation field 61 containing the DataGet_REQ entry and the ID field 62 containing the entries 
AIRCON and #17, and the data field 63 being empty or omitted. The logic fiinction control device 
'automatic air conditioning* in contrast to the configuration as shown in FIG. 5 does not obtain any 
corresponding information. Rather the information 57 is produced by means of the communications 
system 20 based on the corresponding data in the information memory 45 and transferred to the 
logic output control device 'display control.' 

Whether the communications system 20 accesses data from the information memory 45 or 
sends a request to the corresponding logic function control device 30 depends on the contents of the 
operation field 61. If for example the content of the operation field 61 is DataSetGet REQ, the 
corresponding request is transmitted to the correspohding logic function control device 30, and 
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values from the information memory 45 are not accessed. FIGS, 11 and 12 show a corresponding 
sample information flow. 

Touching or pressing the control element 93 in FIG. 7 calls up a mask which is not shown 
for changing the setpoint temperature for the passenger seat 97. If the setpoint temperature for the 
passenger seat 97 is raised for example to 21°C, the logic output control device 'display control' as 
shown in FIG. 1 sends information 55 in the interface protocol 60 explained according to FIG. 3.. 

The operation field 61 contains the DataSetGet REQ entry as a prompt to set the setpoint 
temperature specified in the ID field 62 by the entries AIRCON and #19 for the passenger's seat 97 
to the value 2 PC designated in the data field 63, and to send the new value of the setpoint 
temperature. The information 55 is received as information firom ttie logic fiinction control device 
'automatic air conditioning.' In doing so the operation field 61 contains the DataSetGet_IND entry 
as a prompt to set the setpoint temperature for the passenger's seat 97 specified in the ID field 62 by 
the entries AIRCON and #19 to the value 2 PC designated in the data field 63, and to send the new 
value of the setpoint temperature as confirmation. DataSetGet_IND and DataSetGet_REQ can have 
the same code and thus cannot be distinguished firom one another. 

As a reaction, the information 50 shown in FIG. 6 is sent in the information protocol 60 
explained according to FIG. 3 fi*om the logic fiinction control device 'automatic air conditioning' 
which is identified as the 'responsible' logic control device. In this connection, the operation field 61 
contains a Data^CNF entry which identifies the information 50 as information for data transmission. 
The ID field 62 contains the entries AIRCON and #19.'The data field 63 contains the value '2PC' as 
the new set value for the setpoint temperature. The information 50 transmitted by means of the 
communications system 20 is received as information 57 fi-om the multifunction display device 4. In 
this case the logic output control device 'display control' recognizes based on knowledge of an 
expected message, on the Data_RSP entry in the operation field 61 and the entries 'AIRCON' and 
#19 that it is a message intended for the logic output control device 'display control' and is in fact the 
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expected answer. After receiving the information 57, the muhifiinction display device 4 displays the 
mask shown in FIG. 7, but with the new temperature information 21°C in the control element 93. 

FIG. 13 shows an embodiment for the interface module 23. The interface module 23 is 
divided into three layers, a BAL layer 150, a BPL layer 151 and a BCL layer 152. The BAL layer 

150 comprises the interface 160 to the logic function control device 30. The BAL layer moreover 
comprises a translation module 153 for translation of the operation field 61 of information 50 and a 
translation module 154 for translation of the operation field 61 of information 53. The BPL layer 

151 comprises a heartbeat function 155 for periodic output of the information relating to operation 
of the vehicle 1 which is assigned to the logic function control device 30 and which is to be stored in 
the information memory 45. 

The BCL layer 152 comprises a header coding module 165 for adding the header 180 shown 
in FIG. 14 to the information 50 corresponding to the protocol 60 according to the protocol for 
communications by way of the bus systeim 24. The BCL layer 152 comprises moreover a 
transmission buffer 156 for segmenting the information 50 with the header 180 added into 
information 51 by means of a segmenting module 166. The BCL layer 152 furthermore comprises a 
bus interface 161 for output of information 51. FIG. 15 shows an example for segm.entirig of simple 
information without a data field. The information shown in FIG. 15 comprises a 1 bit-long header 
180 with contents '0', a 3 bit-long operation field 61, a 6 bit-long region 64 and a 6-bit long region 
65. The 16 bit information divided into two segments of 1 byte each is transmitted by way of the 
bus system 24, the separation of the two segments lying in region 64. The BCL layer 1 52 moreover 
comprises a receiving buffer 157 for lining up the incoming information 52 and a header decoder 
module 167 for reduction of a header 180 of combined information 52. 

FIG. 16 shows an embodiment for the interface module 25, the same reference numbers as 
in FIG. 13 designating the same or similar elements. The interface module 25 is divided into three 
layers, a BAL layer 190, a BPL layer 191 and a BCL layer 192 which corresponds to the BCL layer 
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152. The BAL layer 190 comprises the interface 160 to the logic output control device 40 and a 
version matching module 195. The BAL layer 190 moreover comprises a translation module 153 
for translation of the operation field 61 of mformation 55 and a translation module 154 for 
translation of the operation field 61 of information 58. The BAL layer 190 moreover comprises the 
information memory 45. The BPL layer 191 comprises a retry timer 196 for a repeated request for 
information fi-om a fiinction control device 30 when an answer has not been received from the 
function control device 30 within an answer time. The BPL layer 191 moreover comprises the 
monitoring model 46. 

The elements and fields in the figures are not necessarily drawn to scale, with consideration 
of simplicity and clarity. Thus for example the magnitudes of some elements or fields are shown 
exaggerated compared to other elements and fields in order to improve the understanding of 
embodiments of this invention. 
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